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INTRODUCTION
Complete mesocolic excision (CME) in the mesocolic plane 

with central vascular ligation (CVL), or high vascular ties, has 
become widely recognized as the standard surgical technique 
for right-sided colon cancer since it was announced [1]. 
However, radical lymph node dissection for right-sided colon 
cancer remains technically challenging. Clinically, it is difficult 
to decide on radical lymphadenectomy in early stages.

In patients in surgically curable stages, there have been 
reports of cases where local or distant recurrence was found, 
despite surgical extents considered appropriate. Recently 
released in Japan, the guidelines for early-stage colon cancer, 
which are based on several studies [2-4], showed about 10% 
lymph node metastasis for pathological T1 (submucosa) cancers 
[5]. The National Comprehensive Cancer Network (NCCN) does 
not provide definite surgical treatment guidelines for early 
colorectal cancer [6]. The guidelines of the European Society 
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Purpose: Radical lymph node dissection for right-sided colon cancer is technically challenging. No clear guideline is 
available for surgical resection of clinical stage I right-sided colon cancer. This study was designed to review the pathologic 
stage of clinical stage I right-sided colon cancer and determine the relevant extent of surgical resection.
Methods: Patients were treated for clinical stage I right-sided colon cancers (cecal, ascending, hepatic flexure, and 
proximal transverse colon) between July 2006 and December 2014 at a tertiary teaching hospital. Open surgery was not 
included because laparoscopic surgery is an initial major procedure in the institution.
Results: During the study period, 80 patients diagnosed with clinical stage I right-sided colon cancer were classified into 2 
groups according to the pathology: stage 0/I and II/III. Tumor sizes were larger in the stage II/III group (P = 0.003). The stage 
II/III group had higher rates of vascular (P = 0.023) and lymphatic invasion (P = 0.023) and lower rates of well differentiation (P 
= 0.022). During follow-up, 1 case of local and 4 cases of systemic recurrences were found. Multivariate analysis to confirm 
odds ratios affecting change from clinical stage I to pathological stage II/III showed that tumor size (P = 0.010) and the 
number of retrieved lymph nodes (P = 0.046) were risk factors.
Conclusion: For right-sided colon cancer, even with clinical stage I included, radical lymph node dissection should 
be performed for exact staging with sufficient number of lymph nodes. This will help determine appropriate adjuvant 
treatment, especially in large tumor sizes.
[Ann Surg Treat Res 2020;98(3):139-145]
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for Medical Oncology (ESMO) only described wide surgical 
resection and anastomosis for stage I colon cancer [7].

Therefore, this study was designed to review the pathologic 
stage of the clinical stage I right-sided colon cancer, and to 
determine the relevant extent of surgical resection.

METHODS
This was a retrospective study that analyzed prospective 

data from a database of patients with malignant colonic 
diseases. Patients were treated for clinical stage I right-sided 
colon cancers (cecal, ascending, hepatic flexure, and proximal 
transverse colon) between July 2006 and December 2014 at a 
tertiary teaching hospital. Clinical stage I is defined as a case 
which shows clinical T1 or T2 in preoperative abdominal CT 
and reads as negative lymph node metastasis. Open surgery 
was not included because laparoscopic surgery is an initial 
approaching procedure in the institution. All procedures were 
performed for the purpose of margin-negative (R0) resection 
because of the early clinical stage. The authors performed 
radical lymph node dissection when the principal nodes were 
dissected according to the 2014 Japanese Society for Cancer of 
the Colon and Rectum (JSCCR) guidelines for the treatment of 
colorectal cancer [8], which included the roots of lymph nodes 
at ileocolic (203), right colic (213) if present, and middle colic 
(223) arteries.

Data from patients included age, sex, body mass index 
(BMI), American Society of Anesthesiologists (ASA) physical 
status classification, past medical history including previous 
abdominal surgery, and preoperative CEA level. Postoperative 
parameters included tumor location, resected extent, operative 
duration excluding the initial anesthetic duration, and 
estimated blood loss (EBL). Pathological outcomes included 
tumor size and margins, number of retrieved and pathologic 
lymph nodes, invasion, and differentiation. Postoperative 
outcomes such as postoperative CEA, days to bowel movement, 
time to flatus and defecation, diet resumption, length of 
hospital stay, short-term complications, and postoperative 
mortality were compared. Oncological outcomes included 
locoregional recurrence and distant metastasis during a 5-year 
follow-up period.

Staging was based on the eighth edition of the tumor, node 
and metastasis (TNM) classification of colon cancer proposed 
by the Union for International Cancer Control (UICC) and the 
American Joint Committee on Cancer; cases included before 
2010 were restaged. The patients visited the hospital quarterly 
for the first 2 years and semiannually in the last 3 years. During 
follow-up, serum CEA analyses, chest and abdominopelvic CT 
were performed semiannually, whereas total colonoscopy was 
performed annually. Recurrence was defined as a pathologically 
identified or radiologically proven local or systemic metastasis. 

The study was approved by the Institutional Review Board of 
Chonnam National University Hospital (CNUH-2019-119), and 
the need for written informed consent was waived because of 
the retrospective nature of the study. 

Statistical analysis
The 2 groups were compared using Student t-test or Mann-

Whitney U-test for continuous data and chi-square or Fisher 
exact test for categorical data. For multivariate analyses, 
the authors fit binary logistic regression models to identify 
significant risk factors from a set of significant main effect 
variables (P < 0.15). Statistical analyses were performed using 
IBM SPSS Statistics ver. 20.0 (IBM Co., Armonk, NY, USA). A 
P-value ≤ 0.05 was considered statistically significant.

RESULTS

Patients’ distribution and discrepancy between 
clinical and pathological stage
During the period, a total of 80 patients were diagnosed with 

clinical stage I right-sided colon cancer. There were 15 and 65 
patients in clinical T1 and T2, respectively. Pathological stage 
was identified as 5, 35, 25, and 15 patients for stage 0, I, II, and 
III, respectively. Only 43.8% of the patients were diagnosed 
with pathological stage I. It was lower that clinical T stage was 
proved exactly to be pathological T stage: 20% (3 of 15) of T1N0 
and 27.7% (18 of 65) of T2N0 (Table 1). According to the T and 
N stages, patients were classified into 2 groups – stage 0/I and 
stage II/III.

Clinical characteristics and operative outcomes
There was no difference between the 2 groups in age, sex, 

BMI, ASA physical status classification, past medical history, 
previous abdominal surgery, preoperative CEA, operative 
duration, and EBL. Ascending colon cancer was most prevalent in 

Table 1. Pathologic stage of clinically T1 and T2 right-side 
colon cancers

Clinical T1N0 (n = 15) Pathologic stage Clinical T2N0 (n = 65)

1 TisN0   4
3 (20.0%) T1N0   9

1 T1Nx   0
4 T2N0 18 (27.7%)
3 T3N0 21
0 T4N0   1
1 T1N1   0
1 T2N1   1
0 T2N2   2
0 T3N1   6
1 T3N2   1
0 T4N1   2  
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both groups, however, no difference in tumor location between 
the groups existed. Right hemicolectomy was performed 
in 87.5% cases, whereas extended right hemicolectomy was 
performed in the remaining cases. No open conversion case 
was recorded (Table 2).

Pathologic outcomes
In all, it was confirmed in 95% of cases that principal nodes 

were 203 and/or 223, which were considered as radical lymph 
node dissection. For the size of tumors, an average of 2.8 cm for 
stage 0/I and 3.9 cm for stage II/III (P = 0.003) were recorded. 
The length of specimens’ margins did not differ between the 
groups; the number of harvested lymph nodes (32.3 in stage 
0/I and 39 in stage II/III) also showed no statistical difference 
(P = 0.051). Staging was not possible in only 1 patient with 
10 retrieved lymph nodes. Tumors had higher frequencies in 
vascular and lymphatic invasion among patients in the stage 
II/III group (P = 0.023), whereas well differentiation was more 
frequent in stage 0/I (P = 0.022). About 25% of patients advanced 
to stage IIA and was classified as high-risk group (Table 3).

Postoperative and oncological outcomes
Postoperative CEA levels as before the surgery, first flatus, 

and defecation (indication of bowel recovery) were not 
different between the 2 groups. There also had no difference in 
postoperative defecation and the length of hospital stay. With 
no difference between both groups, 9 cases of postoperative 
complications were reported in total: surgical site infection 
(6.25%), urinary retention (2.5%), anastomosis bleeding (1 case), 
anastomosis leakage (1 case). No death was recorded within 30 
days of the operations (Table 4).

During a median follow-up period of 34 months (36 and 33 
months for stage 0/I and stage II/III groups, respectively), 1 local 
and 4 systemic recurrences were found in stage II/III group only; 
whereas distant metastasis occurred with significant difference 
between both groups (P = 0.040). A total of 6 cases were related 
cancer-specific death. There was no significant difference in 
relation with disease-free and cancer-specific survival although 
there was a difference between the groups with overall survival 
(Table 4).

Risk factors for stage migration
With logistic regression by backward elimination method, 

stage migration was found to be higher when it had larger 
tumor size (odds ratio [OR], 1.692; 95% confidence interval [CI]. 
1.132–2.528; P = 0.010) and more retrieved lymph nodes (OR, 

Table 2. Patients’ characteristics and operative outcomes

Characteristic Stages 0 and I (n = 40) Stages II and III (n = 40) P-value

Age (yr) 67.2 (55–77) 69.4 (44–80) 0.289
Sex 0.496
   Male 22 (55) 25 (62.5)
   Female 18 (45) 15 (37.5)
Body mass index (kg/m2) 24.2 (19.4–30.7) 25 (19.4–33) 0.233
ASA PS classification 0.894
   I 7 (17.5) 6 (15.4)
   II 30 (75) 29 (74.4)
   III 3 (7.5) 4 (10.3)
Past medical history
   Hypertension 21 (52.5) 19 (47.5) 0.655
   Diabetes 9 (22.5) 13 (32.5) 0.317
Previous abdominal surgery 7 (17.5) 8 (20) 0.775
Preoperative CEA 3.2 ± 5.3 5.5 ± 9.3 0.178
Tumor location 0.606
   Cecum 1 (2.5) 3 (7.5)
   Ascending colon 23 (57.5) 25 (62.5)
   Hepatic flexure 8 (20) 5 (12.5)
   Proximal transverse colon 8 (20) 7 (17.5)
Operative extent   0.499
   Right hemicolectomy   36 (90) 34 (85)
   Extended right hemicolectomy 4 (10) 6 (15)
Operative duration (min) 139.8 (70–290) 151.6 (65–285) 0.268
Estimated blood loss (mL) 138.7 (10–800) 86.9 (10–500) 0.129
Open conversion 0 (0) 0 (0)

Values are presented as median (range), number (%), or mean ± standard deviation.
BMI, body mass index; ASA PS, American Society of Anesthesiologists physical status.
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Table 3. Pathologic outcomes

Variable Stages 0 and I (n = 40) Stages II and III (n = 40) P-value

Case including principal node 37 (92.5) 39 (97.5) 0.305
Tumor size (cm) 2.8 (1–9) 3.9 (1–9) 0.003
Proximal margin (cm) 14.6 (5.5–31) 13.3 (4–35) 0.368
Distal margin (cm) 10.7 (1–38) 13.5 (1–44) 0.134
Retrieved LN 32.3 (10–63) 39 (17–98) 0.051
   <12 1 (2.5) 0 (0) 0.314
Pathologic LN 0 (0) 1.0 (0–13) 0.010
Invasion
   Vascular invasion 2 (5) 9 (22.5) 0.023
   Lymphatic invasion 2 (5) 9 (22.5) 0.023
   Neural invasion 4 (10) 7 (17.5) 0.330
Differentiation
   Well differentiation 21 (52.5) 11 (27.5) 0.022
   Moderate differentiation 14 (35) 22 (55) 0.072
   Poorly differentiation 2 (5) 5 (12.5) 0.235

Values are presented as number (%) or median (range).
LN, lymph node.

Table 4. Postoperative outcomes

Variable Stages 0 and I (n = 40) Stages II and III (n = 40) P-value

Postoperative details
   Postoperative CEA 1.48 ± 1.3 1.89 ± 1.7 0.219
   First flatus (day) 3.2 (1–5) 2.9 (1–6) 0.198
   Defecation (day) 4.6 (2–8) 4.5 (2–9) 0.748
   Diet (day) 2.6 (1–6) 2.7 (2–5) 0.460
   Hospital stay (day) 7.8 (6–15) 7.9 (6–14) 0.653
   Complications
      Anastomotic bleeding 0 (0) 1 (2.5) 0.314
      Anastomosis leakage 1 (2.5) 0 (0) 0.314
      Urinary retention 1 (2.5) 1 (2.5) 1.000
      SSI 3 (7.5) 2 (5) 0.213
   Clavien-Dindo classification
      Grade II 4 (10) 4 (10) 1.000
      Grade IIIb 1 (2.5) 0 (0) 0.314
      Postoperative mortality 0 (0) 0 (0)
Recurrence
   Locoregional 0 1 (2.5) 0.314
   Distant metastasis 0 4 (10) 0.040
      Liver 0 1 (2.5)
      Lung 0 1 (2.5)
      Perotoneal seeding 0 2 (5)
Follow-up period (mo) 36.3 ± 3.5 32.9 ± 4.5 0.242
Disease-free survival (%) 100 97.6 0.342
Overall survival rate (%) 93.4 79.7 0.044
Cancer-specific survival (%) 96.9 90.5 0.177

Values are presented as mean ± standard deviation, median (range), or number (%). 
SSI, surgical site infection; grade II, requiring pharmacological treatment; grade IIIb, intervention under general anesthesia.
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1.051; 95% CI, 1.001–1.104; P = 0.046) (Table 5).

DISCUSSION
Radical resection in colorectal cancer is now recognized 

as a standard surgical procedure. This is attributed to better 
lymph node yield, precise staging, lower local recurrence 
rates, and improved survival rates. However, the procedure in 
early cancers is not universally accepted because there has no 
guideline on whether radical resection is necessary. Neither 
the NCCN nor ESMO guidelines have clear definitions for the 
extent of lymphadenectomy in clinic stage I right colon cancer. 
This study was designed to determine the proper surgical range 
of clinical stage I right-sided colon cancer by comparison with 
the pathological stages of 80 patients. The results revealed that 
less than 50% of stage I cases were confirmed before and after 
surgery (43.8%, 35 of 80). In addition, larger tumor sizes and 
more harvested lymph nodes caused the migration to stage II/
III. However, preoperative evaluation such as routine abdominal 
CT does not allow accurate evaluation for the extent of surgery. 
Therefore, early right-sided colon cancers need radical resection 
including lymph node dissection, just as needed in advanced 
cancers. Since no clear guidelines for clinical stage I colon 
cancer exist, the results of this study may prove significant in 
informing the formation of such guidelines.

According to a study by Hohenberger et al. [9], of the 1,438 
colon cancer patients, 8.7% and 13.2% were in the pT1 and 
pT2 groups, respectively. Analysis of the 5-year locoregional 
recurrence showed 0.4% for stage I, but 0.9 and 1.2 for pT1 and 
pT2, respectively; although no statistical analysis had been 
performed, the recurrence of pT1/pT2 was higher than that of 
stage I. The guidelines for early colon cancers were recently 
mentioned in the JSCCR 2016 guidelines for the treatment of 
colorectal cancer [5]. The guidelines recommend D2 dissection, 
including intermediate lymph node, for both cT1 (submucosa) 
and cT2 (muscularis propria) cancers which show about 10% 
and 1% lymph node metastasis, respectively. However, due to 
insufficient evidence, no clear guidelines have been confirmed 
for D3 dissection, which also applies to some cT2 cancers.

Lymph node metastasis in early-stage colon cancers, which 
was also mentioned in JSCCR, has been studied severally. In 
pT1, nodal metastasis has been reported to be about 10% to 

14.5%, and in pT2, it has been reported to be about 23.9% [2-4,10]. 
Over 1 mm of submucosal invasion, lymphovascular invasion, 
poor differentiation, and tumor budding were reported as risk 
factors for lymphatic metastasis [11]. However, it is still difficult 
to determine the extent of the operation in advance, because 
pathological reports related to tumor depth, infusion, and 
differentiation cannot be verified preoperatively.

In a 2010 study on 342 colorectal cancer patients, a wide 
range of lymph node dissections improved long-term survival. 
The study compared the groups of D1 (simple) and D2 (extended) 
dissection using JSCCR guidelines [12]. Although the analysis 
was not conducted in stage I only, stages I and II showed that 
D2 dissection was one factor for better survival (P = 0.023) [13]. 
Reports on studies on the extent of resection, which cover right-
sided colon cancer only, have quite recently been published. 
Using a cohort of 189 consecutive patients diagnosed with 
stages I–II colon cancer in 2014, a Norwegian study compared 
CME, having high (apical) vascular tie (D3 resection), with 
the conventional (standard, D2) approach. The CME group 
had a higher 3-year overall, disease-free, and cancer-specific 
survival [14]. The comparison between the group of classic right 
hemicolectomy and that of CME with CVL in the last 5 years 
also revealed a difference in recurrence rate (no recurrence in 
CME group vs. 21% of the standard group, P = 0.03) [15]. In a 
retrospective population-based study which included UICC 
stage I only, 4-year disease-free survival rates of CME and non-
CME groups were 100% and 89.8%, respectively (P = 0.046). 
Cox regression confirmed CME as a significant independent 
predictive factor (hazard ratio, 0.59; 95% CI, 0.42–0.83) that 
increased disease-free survival. Median number of resected 
lymph nodes were 34 and 19 in CME and non-CME group (P < 
0.0001), and specimen with 12 or more lymph nodes were 99% 
and 89% (P < 0.0001), respectively. The results showed that 
CME had an impact on the staging accuracy and determination 
of adjuvant treatment [16].

Routine application of CME can cause longer operating 
time, major vascular injury, and automatic nerve damage [17]. 
In response to this debate, an expert consensus on CME was 
recently published. Nine out of 13 experts responded to the 
question “Are there specific indications for CME? (Should it be 
performed in all patients; is it necessary for all stages?)”. Of the 9, 
4 adapted CME to all stages, whereas the other 5 did not. Three 
out of the 5 respondents said that CME does not apply to stage I 
[18].

We note that this study had several limitations. Our 
interpretation of the results was limited by the small sample 
size. This retrospective design may also have led to selection 
bias despite the use of prospectively collected data. However, 
we expect that the present study will support well-designed, 
randomized clinical trials (RCTs) of colonic resection for clinical 
stage I right-sided colon cancer. In particular, we expect that 

Table 5. Multivariate analysis of risk factors affecting stage 
migration of clinical T1 or T2 stage (logistic regression with 
backward elimination method)

Variable OR 95% CI P-value

Tumor size 1.692 1.132–2.528 0.010
Retrieved lymph node 1.051 1.001–1.104 0.046

OR, odds ratio; CI, confidence interval.
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the results of an RCT in comparing laparoscopic D2 dissection 
and CME [19], T-REX study [20], International Prospective 
Observational Cohort Study for Optimal Bowel Resection Extent 
and Central Radicality, to confirm a distribution of metastatic 
lymph nodes and prognostic outcomes according to the length 
of bowel resection, will reveal a suitable surgical extent for 
clinical stage I right-sided colon cancer.

In conclusion, radical lymph node dissection should be 
performed for exact staging with sufficient number of lymph 

nodes for right-sided colon cancer including clinical stage I. 
This will help determine appropriate adjuvant treatment and 
enhance survival rates, especially in large tumor sizes.
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